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(Currently 



amended) The method of eteH^cladml, further 
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.He^ftes^dtun.inteteptesentationof^eciassuponcteauonofo.e 
, hared ^time representation of the class; and 
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(Cancelled) 



5. 



(Currently 



amended) The method of-^Q^l, further 



comprising: , 
upon compietion of initialization of the Cass by the task, s«Un g ft. 

^li--»-.----- rf *•--*- ,,>,, - ,,,, * , 

task; and 
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se „ tag this task Cass mirror object to a fully initialized 

6 (Original) The method of Cairn 5, wherein task Cass mirror tab.es 
^Jclthathaveanoa.emp.i— ^ 
re s„,ved entry per-task in addition to one initialed entry per-task, *>r 
plurality of tasks. 

7 (Originai) The method of c.aim 6, wherein task class mirror tab.es 

of tasks. 

8 (Original) The method of claim 7, further comprising: 

, K„t^ task creating the task class mirror object 
upon loading any class by the task, creating 
that holds the task private representation of the class; 

setting the task class mirror object' s state to loaded; and 
table associated with the class for that task. 



] task class mirror 



9 (Original) The method of claim 8, 
J herein the task Cass mirror table is arranged so that the resolved enly 

j andfteinitializedenuyforthetaskareconsecutive^d 

herein the byte-offset to the resolved entry can be computed from the 



5 ^e.offsettotheinitializedentryforasametaskbyaddingasize.expressedin 
« number of bytes, of the pointer to the task Cass mirror object. 

10. (Original) The method of claim 8, 
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entries into task class mirror table; and 

herein the byte-offset to the resolved entry can be compu. 

ir comP task bv adding a size, expressed in 
by te-„ffse. to the initial^ entry for a same task by a g^ 
Lber ofby.es, of ha,f the tota! number of enu.es .n the task 

n (Original) ThemetodofclaimS.whereinteresoWedentryof 
11. lungma, testing 

; I,..-.*.-.— »»»>»— 

l&SS* 

settingtetaskclassmirrorobjecfsstatetoloaded^d 
Liithe^kclassmtaorobiecfspointertoaresowedenuyofme 

Mk dass mirror table associated with the class for that task. 
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14. (Original) The method of claim 13, 
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herein the task class minor table is arranged so that -he resolved entry 
^the initio enrryforU.e^aresepara.o.yha.fofa.o.Uumberof 
entries in the task class mirror table; and ,. Hft „ mthe 

wherein me byte-offse, to me reso.ved entry can be computed from the 

Offset to the incized entry for a same task by adding a size, express^ 
Ilerofbytes.ofhaiftheto.innmberofen.iesinmetaskc.assrmrror.bie. 

,5 (Original) TTtememodofclaimH.whereinmereso.vedemryof 
initialization function is used when accessing a task-pnvate par, of the class 

fully initialized the class. 

16 (Original) The method of claim 12, further comprising: 

upon loading of the ciass mat has the empty initialization function by dre 

of the class; . , 

setting me task class mirror object's state to fully unttahzed, and 
assigning the task class mirror object's pointer to the initialized entry of 

me task class mirror table associated with the class for that task. 

„ (Currently amended) A computer-readable storage medium storing 

6 class is first used by a program, comprising: 
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m,nor * ^^^^ 

" ^ • offset toAejfflfidiSgi^3LS2ffi 

n.iii . 1 > ii .I ihr rlnii, v' Win the byte^onseim-!: 

inijcatestha^^ 

accessing the task ciass object associated to a parttcuiar task. 
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19. (Currently amended) The computer-readable storage medium of 
etakft4*claiml7, the method further comprising: 

creating the task class mirror table and associating the task class mirror 



1 
2 

, with the shared runtime representation of the class upon creation of the 



4 table 



shared runtime representation of the class; and 

setting all entries of the task class mirror table to the null pointer value. 

1 20. (Cancelled) 

! 21 . (Currently amended) The computer-readable storage medium of 

2 I elaia^OciaimJl, the method further comprising: 

3 ' upon completion of initialization of the class by the task, setting the 

4 initialized entry of the task class mirror table associated with the class to the task 

5 class mirror object that holds a representation of the class that is private to the 

6 task; and 



7 

1 
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setting this task class mirror object to a fully initialized state. 

22. (Original) The computer-readable storage medium of claim 21 , 
wherein task class mirror tables associated with classes that have a non-empty 
initialization function includes one resolved entry per-task in addition to one 
initialized entry per-task, for the plurality of tasks. 



23. (Original) The computer-readable storage medium of claim 22, 
wherein task class mirror tables associated with classes that have an empty 
initialization function includes one resolved entry per-task in addition to an 
4 initialized entry per-task, for the plurality of tasks. 
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24 . (Original) The computer-readable storage medium of Cairn 23, ,he 

m e,„„dfortorc„mprisin g : ^ ^ ^ 

upon loading any class by to tasK,creai e 

tot holds the task private representation of the class; 

setting the task class mirror object's s*.e to loaded; and 
assigning the task class mirror object, pointer to a resolved entry 
.ask class mirror table associated with the class for to, task. 

25 (Original) The computer-readable storage medium of claim 24, 

^^^^^^^^ 

and to initialized entry for the task are consecutive; and 

wherein to byte-offset to the solved entry can be computed from * 
^offsettomeinitial.edenhyforasame.skbyaddingasi.e.expressedm 

number ofby.es, of the pointer to to task Cass mirror object. 

26 (Original) The computer-readable storage medium of claim 24, 
.Kejto^kc.assmirror.bleisarrangedsototmereso.vedenu, 

^toimtializeden^formetaskareseparatedbyhalfofa^numberof 

entries in the task class mirror table; and 

whereinmebyte-offset.theresolvedentrycartbecomputedfrom* 

llerofbytes.ofhalftheto.lnumberofen^sintotaskclassrmrror.ble. 
27 (Original) The computer-readable storage medium of claim 24, 

Ctiva.epartofmedassisr.uiredwhentoc.asshasbeenloadedbutno, 
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28. (Original) The computer-readable storage medium of claim 22, 
wherein task class mirror tables associated with classes that have an empty 

initialization function have a single entry per task; and 

wherein the single entry per task is the initialized entry for that task. 

29. (Original) The computer-readable storage medium of claim 28, the 

method further comprising: 

upon loading the class that has the non-empty initialization function by the 
task, creating the task class mirror object that holds the task private representation 
of the class; 

setting the task class mirror object's state to loaded; and 
assigning the task class mirror object's pointer to a resolved entry of the 
task class mirror table associated with the class for that task. 

30. (Original) The computer-readable storage medium of claim 29, 
wherein the task class mirror table is arranged so that the resolved entry 
and the initialized entry for the task are separated by half of a total number of 

4 entries in the task class mirror table; and 

5 wherein the byte-offset to the resolved entry can be computed from the 

6 byte-offset to the initialized entry for a same task by adding a size, expressed in 



1 
2 
3 



7 



number of bytes, of half the total number of entries in the task class mirror table. 



3 1 (Original) The computer-readable storage medium of claim 30, 
wherein the resolved entry of task class mirror tables associated with classes that 
have the non-empty initialization function is used when accessing a task-private 

4 part of the class without testing for class initialization is necessary and the task 

5 has loaded but not fully initialized the class. 

11 
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1 32. (Original) The computer-readable storage medium of claim 28, the 

2 method further comprising: 

3 upon loading of the class that has the empty initialization function by the 

4 task, creating the task class mirror object that holds the task private representation 

5 of the class; 

6 setting the task class mirror object' s state to fully initialized; and 

7 assigning the task class mirror object's pointer to the initialized entry of 

8 the task class mirror table associated with the class for that task. 

1 33. (Currently amended) An apparatus to efficiently realize class 

2 initialization barriers in a multitasking virtual machine, wherein class loading 

3 always takes place before class initialization, and wherein a class initialization 

4 barrier guarantees that a class is initialized before the class is first used by a 

5 program, comprising: 

6 an associating mechanism that is configured to associated a shared runtime 

7 representation of the class with a task class mirror table that comprises at least one 

8 entry per-task, including an initialized entry, for a plurality of tasks, wherein each 

9 entry holds either a null pointer value or a non-null pointer to a task class mirror 

10 object, wherein all entries of a task mirror table that hold a non-null pointer value 

1 1 and that are associated with a same task hold a pointer to a same task class mirror 

12 object, wherein the task class mirror object holds a task private representation of 

1 3 the class for that wWin ™ch task is associated with a unique integer value, 

14 wherein the un iq ue integer v a lue is used to compute a byte-offset from a 

15 heginnine of task class mirror ta bles that can be used to retrieve from the 

16 initialized entry of anv task clas s mirror table the pointer to the task class mirror 

17 ob ject, wherein a com puted bvt e -offset to the initialized entry is stored in a 

18 descriptor of a plurality of threa d s executing on behalf of a corresponding task; 
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19 a determining mechanism that is configured to use the initialized entry of a 

20 task in the task class mirror table to determine whether this task has initialized the 

2 1 class associated with the task class mirror tableland, which involves: 

22 examining the initialized entrv of the task in the task cla ss mirror 

23 table associated with the class in order to determine if that task has 

24 initialized the class, wherein t he hvte-offset to the initialized entry from 

25 the beginning nf the task class mirror table is obtained from the descriptor 

26 of a thread performing an examination on behalf of the task; and 

27 initializing the class bv the task if the c lass is not already 

28 initialized, wherein a null pointer stored at the initialized entry indicates 

29 that the class has not initialized the task, w herein a non-null pointer value 

30 indicates that the class has been initi alized: and 

31 an accessing mechanism that is configured to access the task class mirror 

32 object associated to a particular task. 

1 34. (Cancelled) 



1 



7 



35. (Currently amended) The apparatus of elaiffl-54ciaim33, further 



2 comprising: 

3 a creating mechanism that is configured to create the task class mirror 

4 table and associating the task class mirror table with the shared runtime 
representation of the class upon creation of the shared runtime representation of 



5 



6 the class; and 



a setting mechanism that is configured to set all entries of the task class 



8 mirror table to the null pointer value. 
1 36. (Cancelled) 
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37. (Currently amended) The apparatus of 6tetfB-36daim33, 
wherein the setting mechanism is further configured to set the initialized 
entry of the task class mirror table associated with the class to the task class mirror 



4 object that holds a representation of the class that is private to the task; and 



wherein the setting mechanism is further configured to set this task class 



6 mirror obj ect to a fully initialized state. 



38. (Original) The apparatus of claim 37, wherein task class mirror 

2 tables associated with classes that have a non-empty initialization function 

3 includes one resolved entry per-task in addition to one initialized entry per-task, 

4 for the plurality of tasks. 

1 39. (Original) The apparatus of claim 38, wherein task class mirror 

2 tables associated with classes that have an empty initialization function includes 

3 one resolved entry per-task in addition to an initialized entry per-task, for the 

4 plurality of tasks. 

1 40. (Original) The apparatus of claim 39, 

2 wherein the creating mechanism is further configured to create the task 

3 class mirror object that holds the task private representation of the class; 

4 wherein the setting mechanism is further configured to set the task class 

5 mirror object's state to loaded; and 

6 further comprising an assigning mechanism that is configured to assign the 

7 task class mirror object's pointer to a resolved entry of the task class mirror table 

8 associated with the class for that task. 

1 41. (Original) The apparatus of claim 40, 
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wherein the task class mirror .able is arranged so that the resolved entry 
and the initialized entry for the task are consecutive; and 

wherein the byte-offset to the resolved entry can be computed ftom the 
byK-offse. to the initialized entry for a same task by adding a size, expressed » 
number of bytes, of the pointer to the task class mirror object. 

42 (Original) The apparatus of claim 40, 

wherein the task class mirror table is arranged so that the resolved entry 
and the initialized entry for the task are separated by half of a total number of 
entries in the task class mirror table; and 

wherein the byte-offset to the resolved entry can be computed from the 
byte-offset to the initialized entry for a same task by adding a size, expressed xn 

--■•«' — ~ table. 



number 



of bytes, of half the total number of entries in the task class mtrror 1 



, 43 (Original) The apparatus of claim 40, wherein the resolved entry 

2 of the task class mirror table associated with the class is used in cases where 

3 testing for class initialization is unneeded but access to a task-private part of the 
■quired when the class has been loaded but not fully initiahzed. 



4 class is rec 



1 
2 
3 
4 



44 (Original) The apparatus of claim 38, 

wherein task class mirror tables associated with classes that have an empty 
initialization function have a single entry per task; and 

wherein the single entry per task is the initialized entry for that task. 



! 45 (Original) The apparatus of claim 44, 

2 wherein the creating mechanism is further configured to create the task 

3 class mirror object that holds the task private representation of the class; 
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4 



wherein the setting mechanism is further configured to set the task class 

5 mirror object' s state to loaded; and 

6 further comprising an assigning mechanism that is configured to assign the 



7 



task class mirror object's pointer to a resolved entry of the task class mirror table 



8 associated with the class for that task. 



46. (Original) The apparatus of claim 45, 

wherein the task class mirror table is arranged so that the resolved entry 
and the initialized entry for the task are separated by half of a total number of 
4 entries in the task class mirror table; and 

wherein the byte-offset to the resolved entry can be computed from the 

6 byte-offset to the initialized entry for a same task by adding a size, expressed in 

7 number of bytes, of half the total number of entries in the task class mirror table. 



1 

2 
3 



5 



1 



47. (Original) The apparatus of claim 46, wherein the resolved entry 

2 of task class mirror tables associated with classes that have the non-empty 

3 initialization function is used when accessing a task-private part of the class 

4 without testing for class initialization is necessary and the task has loaded but not 

5 fully initialized the class. 



1 

2 
3 
4 
5 
6 
7 



48. (Original) The apparatus of claim 44, 

wherein the creating mechanism is further configured to create the task 
class mirror object that holds the task private representation of the class; 

wherein the setting mechanism is further configured to set the task class 
mirror object's state to fully initialized; and 

further comprising an assigning mechanism that is configured to assign the 
task class mirror object's pointer to the initialized entry of the task class mirror 



8 table associated with the class for that task. 
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